X-chromosome inactivation and skin disease.
X-chromosome inactivation (XCI) is the process in which females transcriptionally silence one of their two X chromosomes in early embryonic development, equalizing X chromosome gene expression between males and females. XCI depends on a gene called XIST, a functional RNA molecule that does not code for a protein. Recent studies indicate abundant intergenic transcription and nonprotein coding RNAs in the human genome, which are suspected to function in modulating gene expression. XCI may therefore serve as a useful model to learn and understand the potential function of these elements, as well as their effects on human disease. Here, we review the genetic and molecular basis of XCI and describe how the mechanistics of this process lead to the phenotypes of X-linked skin diseases, most notably in the pattern of lines, swirls, and whorls first noted by the dermatologist Alfred Blaschko. We suggest that XCI, and other epigenetic phenomena, will continue to impact our understanding of the genetic mechanisms of disease.Journal of Investigative Dermatology (2008) 128, 2753-2759; doi:10.1038/jid.2008.145; published online 29 May 2008.